Immunofluorescent demonstration of an intra-articular antigen-antibody complex in experimental arthritis of the guinea-pig B. BELOVIC AND T. D. KINSELLA Rheumatic Disease Unit, Department ofMedicine, Queen's University, Kingston, Ontario, Canada In an experimental model for human rheumatoid arthritis described by Loewi (1968 Loewi ( , 1969 , immunological arthritis was induced in the guinea-pig by intra-articular challenge with bovine gamma globulin after the animal had been preimmunized with the same antigen in complete Freund's adjuvant. As a result of his studies Loewi (1968) postulated that the observed synovitis might be mediated by local delayed hypersensitivity, specific antibody, or a combination of the two. In the present report, studies of cellular events within the synovial fluid of immunized animals were conducted and a feature not previously reported in this model, namely the formation of inclusion-containing synovial fluid cells, was noted. The possible significance of this observation in the pathogenesis of this model is discussed. anaesthetized animals with 0-15 ml. saline. The washings were then aspirated and smears prepared for light and fluorescent microscopy. The small volume of aspirate and the number of smears required for microscopy did not permit routine absolute white cell counts but, when determined, the aspirate of experimental animals invariably demonstrated a pleocytosis at least five times greater than that of controls.
Material and methods
For light microscopy, smears were stained with Giemsa stain and synovial fluid cells were enumerated as polymorphonuclear leucocytes (PMN), large mononuclear cells, lymphocytes, or miscellaneous. PMN and large mononuclears were considered together as phagocytic cells and expressed as a mean percentage of the total white cell count. The Student "t" test was employed for statistical analysis (Snedecor and Cochran, 1967) .
For fluorescent microscopy, smears were stained by a direct immunofluorescent technique (Kinsella, Baum and Ziff, 1969) . Stained cells were enumerated as those with and those without inclusions. Results were expressed as a mean percentage of synovial fluid white cells which contained inclusions.
Antisera to ovalbumin, KLH, and guinea-pig y2 globulin were prepared by immunizing New Zealand white rabbits with appropriate antigens (Williams and Chase, 1967) . Ovalbumin was obtained commercially (Mann Research Laboratories). Guinea-pig y2 globulin was prepared from pooled sera by combined ammonium sulphate precipitation and DEAE cellulose chromatography (Nussenzweig and Benacerraf, 1966) . Antisera were tested by immunoelectrophoresis (Scheidegger, 1955) to ensure the presence of specific antibody. Antisera and ovalbumin were conjugated with fluorescein isothiocyanate as previously described (Kinsella and others, 1969) . Serum antibody to ovalbumin was detected by double diffusion in agar gel (Ouchterlony, 1962 (Rawson and Torralba, 1967) . The studies of Loewi (1968 Loewi ( , 1969 suggested that arthritis in the guinea-pig model may be mediated by two separate temporal phases, conveniently considered as acute and chronic, respectively. The acute phase, as demonstrated by the present studies and by the transfer studies of Loewi (1968) , would appear to be mediated by local immune reactivity. However, in the present study, the virtual absence of specific complexes in phagocytic cells at 3 and 11 days indicates that the pathogenetic events of the chronic phase may not be mediated by local immune complexes. Indeed, since it has not been possible to induce chronic synovitis in the guinea-pig by cell and/or serum transfers (Loewi, 1968) , and since the histological appearance of the chronic phase of this model is remarkably similar to that induced by a variety of nonimmune, nonspecific stimuli (Gardner, 1960) , it is possible that immune mechanisms may not be involved in the pathogenesis of the chronic phase of this experimental arthritis in the guinea-pig. Additional studies of this facet will be required, however, since Cooke, Hurd, Ziff, and Jasin (1972) have recently demonstrated that the chronic phase of antigen-induced arthritis in the rabbit is associated with the intra-articular deposition of immune complexes in extra-synovial tissues.
The results of the present studies indicate that the acute phase of this experimental arthritis in the guinea-pig can be compared to those experimental articular diseases associated with immune complexes in the rabbit (Glynn, 1969; Rawson and Torralba, 1967; Cooke and others, 1972) . In addition, the similarity of immunopathological findings within synovial fluid inflammatory cells in the guinea-pig model and in human rheumatoid arthritis (Hollander, McCarty, Astorga, and Castro-Murillo, 1965) suggests that the acute phase of this experimental synovitis may serve as a satisfactory model for the study of immunopathogenetic and therapeutic aspects of the human disease.
Summary
Induction of arthritis in guinea-pigs by preimmunization and subsequent intra-articular challenge serves as an experimental model for immune synovitis. In the present studies, guinea-pigs were immunized with complete Freund's adjuvant containing ovalbumin as antigen. In immunized animals it was found that phagocytic cells in the synovial fluid increased in number and, by fluorescent antibody techniques, the majority of such cells were found to contain inclusions of ovalbumin, anti-ovalbumin antibody, and guineapig y2 globulin as early as 30 min and up to 24 hrs after intra-articular challenge with ovalbumin. The presence in immunized animals of such intracytoplasmic inclusions, which are similar to those encountered in human rheumatoid arthritis, suggests that immune complexes may participate in the pathogenesis of the acute phase of this experimental arthritis. 
